An ethanol extract of Quercus acuta trunk showed antibacterial activity against both gram-positive and gram-negative bacteria. The extract was sequentially partitioned with «-hexane, chloroform, ethyl acetate and water, and the highest activity was observed in the ethyl acetate fraction. Twoactive compounds isolated from the ethyl acetate fraction were 4,5-di-O-galloyl ( + )-protoquercitol and 3,5-di-O-galloyl protoquercitol, of which the former was the major active constituent. Gallic acid was also isolated from the same fraction, but it was not active.
Several species of oak have traditionally been used as barrels for liquor maturation, particularly for brandy and whiskey. During the maturation process, the liquors are said to undergo some desirable chemical changes as they withdraw flavor and tanning substances from the oak. This process help to enrich the liquor quality.1} As a consequence of drinking such liquors, quantities of oak extracts are continuously being consumed, and these extracts could seriously interfere with the ecology of the intestinal micro flora, since there have been some reports on the antibacterial and antifungal activities of several species of Quercus.2~6) The trunk of Q. acuta Thunb. (Japanese name: Akagashi) was chipped into small pieces, and the chips were extracted with ethanol. The extract was then assayed against several species of microorganisms. Our first findings confirmed that the extract had wide antibacterial activities against both gram-positive and gram-negative bacteria (Table  I) a GIZ=growthinhibition zone obtained by the paper disc method (disc diameter=8mm): the ethanol extract of Quercus acuta was assayed at 1 mg/disc, while compound II (4,5-di-O-galloyl (+ )-protoquercitol) and compound III (3,5-di-O-galloyl protoquercitol) were assayed at 0.1 mg/disc. b MIC(minimum inhibitory concentration) was only measured for compound II, since the amount of compound III isolated was insufficient for measurements. c Gram-positivebacteria. recycling HPLC on JAIGEL ODS-S-343 (an ODS column, 10% aqueous CH3CN Compound I showed no activity even at 0.5 mg/disc, but compounds II and III showed strong activity against the bacteria sensitive to the ethanol extract of Q. acuta (Table I) .
Therefore, it could be generally concluded that the major substances determining the antibacterial activity of the ethanol extract of Q. Since compounds II and III were both active, other quercitol gallates should also be evaluated for their possible antibacterial activity. However, gallic acid is not active, although it was previously reported to have activity against E. coli NCTC 5933,12'13) suggesting a difference of response amongst E. coli strains to chemicals.
The presence of antibacterial substances in the ethanol extract of Q. acuta {i.e., compounds II and III), coupled with some reports on the antibacterial and antifungal activities of several species of Quercus, 3'5'6) and the reported presence of various quercitol gallates in Quercus spp.7~11} (which are possibly antibacterial) makes it logical to suspect that liquors which had previously been matured in oak might contain some antibacterially active gallates. This suspicion demands particular attention from liquor lovers, because these gallates, besides functioning as antioxidants,X) could seriously interfere with the ecology of intestinal micro flora, if liquor is regularly consumed. Therefore, in the study of the oak-liquor relationship, it is also essential to knowthe species of the intestinal micro flora that are affected by the gallates. These aspects will also be dealt with in later studies.
Experimental
The following spectroscopic and analytical instruments were used: Shimadzu MPS-2000 (UV), Shimadzu IR-460 Bioassays. Bacteria were precultured overnight in nutrient broth (Nissui Pharmacy Ltd., Japan) at 37°C except for B. stearothermophilus (55°C), and yeasts and molds in malt extract medium (Nissui Pharmacy Ltd., Japan) at 25°C. Twotypes of bioassays were employed, the paper disc (PD) method, and measurements of the minimum inhibitory concentration (MIC). For the PD method, plates were prepared by mixing a 0.5ml of the preculture with the agar medium. The required amount of each test sample was impregnated into a paper disc (Toyo Roshi, Co., Japan) of8 mmdiameter and 1.5 mmthickness. After air-drying, the paper disc was placed on the agar plate and incubated for 3 days (for molds and yeasts) or 1 day (for bacteria) before measuring the diameter of the growth inhibition zone. For the MICmeasurements, plates were prepared by mixing the agar mediumwith a test sample (in DMSO, lO^ul/ml of medium), the control receiving only DMSO. A loop-hole of the preculture was smeared on the agar plate and, after incubating, the microbial growth was visually observed.
Isolation of compounds I, II and HI. The Q. acuta trunk was chipped into pieces of about 1x1x15cm in size (1.65kg) and steeped in EtOH for 10 days. After evaporating in vacuo, the extract (6.8 g) was dissolved in water, and sequentially partitioned with «-hexane, CHC13 and EtOAc. Using E. coli B and B. stearothermophilus ATCC 12980 as the bio-indicators (the PD method, 0.5 mg/disc), the highest activity was observed in the EtOAc fraction (1.9 g). The water fraction (2.4 g) showed very low activity, while both the rc-hexane and CHC13fractions (0.3 and 2.2 g, respectively) had no visible activity at the same dose. The EtOAcfraction was chromatographed on an ODS column (450x 15mm; YMCgel, ODS 120A S-50 AMtype) using 30% aq. MeOH(300ml) as the solvent, and later flashed with 100% MeOH(100ml 
